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Malignancy is the leading cause of mortality in Taiwan, and colon cancer accounted
approximately 3000 deaths each year. Currently, there are several modalities of cancer treatments,
including surgery, chemotherapy, and radiotherapy available clinically. Photodynamic therapy
(PDT) is a promising new treatment for malignancy that has been recently introduced into the
clinic practice. PDT involves the localization of a light-sensitive drug in the target tissue prior to
illumination by laser using an appropriate wavelength. Exposure of targeted tissue containing a
sufficient concentration of photosensitizer to irradiation of adequate wavelengths initiates
photochemical reaction to generate single oxygen free radicas and other reactive species,
consequently, causing cellular damage and tissue necrosis. This procedure has the potential to
selectively destroy malignant tissues without causing serious damage to the adjacent normal
structures if light dosimetry can be delivered with care. But the side effect of photosensitivity is

still a problem to overcome.

In this project, the new prodrug for colon-specific drug delivery will be synthesized by the
covalent bonding of 5-aminolevulinic acid to poly (ethylene glycol) (PEG) to hydroxyl groups of
PEG and subsequent conversion to activated ester. The aim of this study is to prepare a new
photosensitizer with low side effect and high potential for photodynamic therapy. We reported the
5-ALA-PEG uptake by widr cells occurred and PplX would be observed by fluorescent
microscopy. We expect that the 5-ALA-PEG may be a new photosensitizer for colonrectal

cancer diagnosis.
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5-ALA  5-Aminolevulinic acid
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5-ALA

1 5-ALA

-OH S-ALA

o SOCl, (thionyl chIonde)
HO H
n 80°C, 16h, reflux

CIHSN W
5- amlnolevullnlc acid (5-ALA) 0 ®
method 1. DMSO . CHaN
method 2.50°C
(FTIR-ATR)
2
MTT test WiDr
WiDr trypan blue
> cell adhesion cell growth
WiDr WiDr
MEM with non-essential amino acids 10 FBS Feta Bovine
Serum 1 antibiotics
37 5% CO,
monol ayer subculture
> PBS 1-2

PBS trypsin-EDTA rinse trypsin-EDTA



37°C

> Hemacytometer
pipetman
100 mi trypan blue 100 ml
trypan blue
N Total cell number = N/4 x
x 10"
3
WiDr co-incubation
porphyrin
MTT test
[ Incubator 37 5% CO2
PBS trypsin-EDTA
rinse trypsin-EDTA
3r°C PBS
1500 rpm 5 min
1ml
° 96well well 3x10*
[ ) 35
100 /

o MTT



MTT MTT MTT

formazan
well 2mg MTT/ml PBS 10 pyl MTT 37 3
20 ul DMSO dimethyl sulfoxide formazan
shaker 15
10ul  96-wel ELISA 570nm
relative activity
)
FTIR 5-ALA-PEG  ester data not shown
5-ALA 5-ALA-PEG Widr
5-ALA PEG 5-ALA-PEG
PEG 5-ALA-PEG 5-ALA

cell number (x10°)
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5-ALA-PEG
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b Widr S5-ALA-PEG
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5-ALA 42% 10% 5-ALA-PEG

PplX

S5-ALA PEG



5-ALA-PEG Ppl X

1.4 4
1.2
1.0

0.8 1

oD

0.6 -

0.4 1

0.2

0.0 -

control

red light 5-ALA 5-ALA-PEG

5-ALA  5-ALA-PEG Widr

()
PEG 5ALA

PEG
Ppl X 5-ALA

PEG

PplX

PplX
PEG Ppl X
5-ALA

Ppl X
5-ALA



NSC91 2316 B 002 017 CC3

5-ALA-PEG

5-ALA-PEG 5-ALA-PEG
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5-ALA-PEG with photodynamic effects have been prepared. It
can be applied for colorectal cancer diagnosis or therapy in GI tract.




